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Background. This study evaluated the effect of a radically re-
designed curriculum at Harvard Medical School on preclinical
students’ knowledge, skills, personal characteristics, ap-
roaches to learning, and educational experiences. Method.
[ultiple measures were used to collect data from 121 students
vom the entering classes of 1989 and 1990 who had been ran-
domly assigned to the New Pathway or traditional curricula; all
had applied to be in the new curriculum. Results. The New
Pathway students reported that they learned in a more reflee-
tive manner and memorized less than their control counter-
parts in the traditional curriculum during the preclinical years.
The New Pathway group preferred active learning and demon-

strated greater psychosocial knowledge, better relational skills,
and more humanistic attitudes. They felt more challenged, had
closer relatmns}upa with faculty, and were somewhat more anx-
ious than those in the traditional program. There was no differ-
ence in problem-solving skills or biomedical knowledge base.
Conclusion. Students in the new curriculum learned differ-
ently, acquired distinctive knowledge, skills, and attitudes, and
underwent a more satisfying and challenging preclinical med-
ical school experience without loss of biomedical competence.
These findings should encourage other schools to cuns1der such
a curriculum. Acad. Med. 69(1994).983 - 989.

In response to recurrent challenges in
his century to reform medical educa-
‘on,'~ a number of medical schools

save replaced traditional educational

methods with innovative curricula 5- 1%

But no one is certain just how these

innevations have influenced educa-
tional outcomes.! In some cases the
reforms have not been evaluated; in

others, the evaluations have had limi-

tatiens. This lack of hard data has led
many medical school faculty to ques-
‘on whether radical curriculum

-nange will work or be worth the ef-

fort.

The initial design of a new curricu-
lum undertaken at Harvard Medical
School provided a unique opportunity
to assess its influence ou preclinical
students. For two years, the New
Pathway (NP), as the innovative pro-
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gram was called, ran as a parallel
track with the traditional curriculum.
Students who requested the NP were
randomly assigned to it or to the tradi-
tional curriculum by lottery. We were
thus able to compare the experiences
and educational outcomes of an exper-
imental group that chose the NP with
those of a comparable control group
that requested the NP but got the tra-
ditional program.

FEATURES OF THE
TWO CURRICULA

Broadly stated, the three major objec-
tives of the NP cwrriculum'® were to
ensure that students develop adequate
biomedical knowledge bases, to pro-
duce humanistic physicians skilled in
integrating social and behavioral con-
cepts with biologic principles in pa-
tient care, and to have students ac-
quire skills in and positive attitudes
toward seif-directed learning. The new
curriculum sought to achieve these ob-
jectives by creating a teaching and
learning environment in which stu-
dents participated actively in and as-
sumed responsibility for their own
learning in small faculty-led tutorial
groups, where they used clinical prob-
lems as the basis for their study.

The curriculum for the NP has been
described in detail elsewhere.!® It dif-
fered in many ways from the tradi-
tional program, but several features
appeared especially likely to influence
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the educational goals outlined above.
These occurred in the preclinical years
and were the use of problem-based
learning (PBL), intense small-group
interaction, and participation in a lon-
gitudinal course on the patient—doctor
relationship that integrated clinical
skill development with ethics, preven-
tive medicine, and the social and be-
havioral sciences.

While their counterparts in the tra-
ditional program learned largely from
lectures and syllabi in disciplinary
courses, NP students used PBL™ to
learn basic science in a clinical con-
text. In PBL, students analyze a clini-
cal case in small groups, set a learning
agenda, and then study independently
before returning for further tutorial
discussion.

Throughout the course on the
patient—doctor relationship, a later
version of which is described else-
where,” the students met in tutorials
with the following features: a three-
year relationship between the same
small group of students and faculty; a
“mentoring” relationship of teachers
with students; interweaving of mater-
ial from the social and behavioral sci-*,
ences, ethics, health promotion and
disease prevention, and the humani:
ties with teaching about clinical skills;"
emphasis on self-reflection within the®:
small group; and opportumnes to 1:119-";i
cuss and reflect on experiences tbai‘.v
occur in clinical settings from the be-d;

ginning of school.
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By contrast, the students in the tra-
ditional curriculum learned preventive
medicine, social sciences, and psychia-
try in discipline-based lectures. Tra-
ditional students began interviewing
patients and learning clinical skitls in
the last few months of their second
year.

HYPOTHESES THAT THIS
STUDY TESTED

Educators have hypothesized both po-
tential advantages and risks of
PBL."%-¥ We speculated that NP stu-
dents, when compared with controls in
their first two years, would feel more
motivated and challenged, be more
positively oriented to learning for un-
derstanding, and know better how to
approach and solve problems. We wor-
ried that NF students might acquire
less comprehensive factual knowledge
than their control peers.

We hypothesized that NP students’
experiences in the course on the pa-
tient—doctor relationship would give
them greater knowledge of the social
and behavioral sciences, more human-
istic attitudes (patient-centered orien-
tation, comfort with emotions, and tol-
erance of ambiguity), and superior
skills relating to patients (technical in-
terviewing skills as well as personal
qualities such as empathy and atten-
tion to the patient’s perspective).

METHOD

We compared NP and econtrol students
from the classes of 1989 and 1990 at
peints throughout the four years of
medical school. This report focuses on
data relevant to their experience in
the preclinical years, when the new
curriculum was most different from
the traditional program. We targeted
the assessment on student perfor-
mance and the perceived experience of
being a medical student—the two
broad areas most likely to be affected
by the curriculum. To assess perfor-
mance, we examined the following
dimensions; biomedical and psycho-
social knowledge, basic clinical reason-
ing, psychosccial skills and attitudes,
and learning styles and preferences.
The experiential variables we evalu-

ated were subjective reactions to the
curriculum and learning environment.

Our evaluation consisted of the fol-
lowing types of measures: basic demo-
graphic and attitudinal information on
the incoming students, questionnaires
and surveys, interviews, faculty rat
ings, National Board of Medical
Examiners (NBME) examination re-
sults, and simulation exercises to as-
sess paychosocial skills and knowl-
edge. In all, we used over 25 different
instruments or measurement ap-
proaches, most of which had been de-
veloped and validated elsewhere. In
several instances, we developed our
own instruments to measure attrib-
utes that had no ready-made assess-
ment tool. Student participation in the
study’s procedures was voluntary ex-
cept for the NBME examinations.

We used two-tailed t-tests to com-
pare NP and control groups. There
was no significant difference between
the 1989 and 1990 classes, so we com-
bined results whenever both classes
undertook the same measure at about
the same time in the course of medical
school. We estimated the power of the
measures reported in this study using
Cohen’s method.?® We were interested
in differences with a medium effect
size, at a significance level of p <.05.
The power estimates ranged from a
low of .31 for items with the lowest
student response rates to a high of .80
for measures with high student partic-
ipation. {Cohen states that the aver-
age power for papers published in
leading social psychology journals is
around .50.)

RESULTS
Student Participation

The Harvard Medical School classes of
1989 and 1990 contained 297 students
eligible to be in the new curriculum.
Of the 125 who requested the NE, 62
were randomized into the new curricu-
lum and 63 to the traditional programm,
along with the other students who had
not requested the NP The NP and
control groups were not different in
patterns of age, gender, minority sta-
tus, career preference, school experi-
ence, grade-point averages (GPA) in

college, or Medical College Admission
Test (MCAT) scores.

Four students were lost to the study
early; two controls switched to an al-
ternative program before school
started; one NP student left school and
another transferred to the traditional *
curriculum in the first year. Including
them in the study groups did not
change the results, so we report on thé
remazining 121 students, all of whom
completed their first two years of med-
ical school and were exposed to the m%
tervention. Participation in the study
ranged widely on different measuresd_
from 100% of the students in thg
NBME Part I examination to a low of
67% of the NP students and 38% of
the controls in the clinical skills ad®
segsment. Bl

s
Student Performance

Knowledge. The scores of the
students and controls differed so
what on six of the seven subtests g
the NBME Part I examination, but-
the differences were not statlshca]l i
significant (Table 1). On the behay:
ioral science subtest, the NP student
scored significantly higher. There wag:
no difference when we tested the tW%
groups i their fourth year askmg
them to recall material learned in pres
ventive medicine and blochemlstry
years one and two.

Clinical reasoning. We admlmste
a group of diagnostic reasoning
clinical problem-solving tasks prior’1g.
each students third-yvear medici
clerkship. The 1989 students reasnn
through a clinical case presented as an
oral examination, recalled releva
laboratory test results from clinical
vignettes used in expert—movié
studies, and solved a compufer;
simulated clinical case develope
Southern Illinois University™ F
ing no difference, we tried ano
set of instruments at the end of
class of 1990's second year. We ad
istered a computer-simulated clinicy!
case developed at the Massachusé
General Hospital and a clinical ;
tern recognition test developed3
the National Board  of ‘Me
Examiners.® We found no'diffe
between the groups’ perforn :
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Table 1

Mean Scores on the NBME Part I for New Pathway and Control Students,
Harvard Medical School, Classes of 1989 and 1990*

New Pathway Control
tn = 60) (n =61}

NBME I Mean SDy Mean (SD} D
Anatomy -0.13 (1.00) 0.13 (1.01; 18
Behavioral science 0.37 (0.94) -0.09 (1.01) .01
Biochemistry —0.04 (113 0.09 (0.94} .50
Microbiology 0.18 (1.08 -0.16 (0.99) .10
Pathology 0.13 (1.02) 0.10 (1.04) .89
Pharmacology —-0.07 (1.11) 0.01 (1.09) ¥rial
Physiology .06 (1.06) 0.20 (0.88} 43

ToTAL 0.06 (1.09) 0.07 (1.01) .96

*All students applying to be in the New Pathway curriculum were randomly assigned to that
curriculum or to the traditienal curriculum {eontrol group}. The table shows mean scores on the
Naticnal Board of Medical Examiners Part I examination that have been standardized to a mean
of 0 and a standard deviation of 1.00 (the medical school does not allow publication of actual

scores). Power is estimated at .80.

gardless of the methodology used to
measure clinieal reasoning at the end
of year two.

Psychosocial attitudes and skills. To
assess the students in this area, we
collected data from the students,
blinded observers, and standardized
patients. Twenty measures were ana-
lyzed across six global dimensions:
empathy, patient-centered orientation,
comfort with emotions, tolerance of
ambiguity, communication skills, and
data collection.

To measure students’ attitudes
about humanism and social issues in
medicine, we used two self-report in-
struments at the beginning, middle,
and end of the preclinical years: a sur-
vey of attitudes toward social issies in
medicine (ATSIM?* and a Q-sort self-
report instrument.”® At the start of
school, there was no difference on any
of the scales from either instrument.
By the end of year two {Tahble 2}, the
NP students expressed significantly
greater appreciation of the impertance
of the doctor —patient relationship but
not of prevention or social factors in
health. The Q-sort showed that hu-
manistic attitudes progressively di-
verged, so that the NP students, at the
end of the second year, were much
more likely than the controls to view
themselves as empathic toward the
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patient’s experience and tolerant of
ambiguity. On seven of seven mea-
sures of humanistic attitudes, the NP
students scored higher than the con-
trels; three were statistically zignifi-
cant.

The students’ responses to a test
measuring their views about the char-
acteristics of the ideal physician con-
firmed these differences. The students
in the NP valued physicians who dis-
played characteristics of humility, self-
doubt, self-awareness, and recognition
of personal limits significantly more
highly than did the controls. No differ-
ence between groups had been appar-
ent at the start of medical school.

To assess the students’ interper-
sonal skills, we videotaped them inter-
viewing standardized patients® at the
end of year two and blindly analyzed
these interviews using three differ-
ent scoring methods from the litera-
ture®*-%* and one that we developed.
The latter, called the NP interview-
rating form (NPIRF), used Likert rat-
ing scales to measure five dimensions:
communication skills, empathy, use of
self as a therapeutic instrument, at-
tention to the patient’s perspective,
and patient education (Cronbach’s al-
phas of .70, .85, .88, .90, and .84, re-
spectively).

Across all measures rated by ob-

servers, the new curriculum was more
effective than the traditional curricu-
lum in teaching interpersonal skills
during the first two years. Observer
ratings of interpersonal skills of the
NP students were higher than the rat-
ings of the controls on 12 of 13 mea-
sures, with seven significant at p < .05,
The NP students gathered more total
information from the standardized-
patient interviews at the end of year
two, largely because they elicited sig-
nificantly more health-behavier infor-
mation than did the controls.

Only 68% of the NP and 38% of the
control students took part in the stan-
dardized-patient assessment, with fur-
ther reductions in some individual
measures because of missing data. To
determine whether this seif-selection
caused bias, we used analysis of vari-
ance (ANOVA) to compare participat-
ing and nonparticipating students on
GPAs, MCAT scores, social-medicine
attitudes (ATSIM), and NBME scores.
We found no differences except one:
there was a significant {p = .04} inter-
action effect between curriculum and
participation for the behavioral med:-
cine subtest of the NBME Part I (the
participating NP students scored sig-
nificantly higher and the participating
controls significantly lower than their
respective nonparticipants).

Learning styles end preferences. We
repeatedly tested the students about
their learning style preferences using
the Preferred Learning Style Index
(PLSIy® (Table 3). At the start of
school, the NP students already mani-
fested a significant preference for
discovery-style, or student-directed,
learning, while the controls preferred
learning in a traditional fashion—
more receptive, or teacher-directed,
learning.

The gap between the relative learn-
ing preferences on the PLSI widened
further in year two. Even after adjust-
ing with analysis of covariance (AN-
COVA) for the differences in PLSI
scores at matriculation, the NP and
control differences remained signifi-
cant at p < .001. §

These results were supported by the
Cognitive Behavior Survey® an in-
strument that Mitchell developed to
provide more detail on student learn-



Table 2

Mean Scores for Psychosocial Skills that Attitudes of New Pathway and Control Students at the End of Their Second
Year, Harvard Medical School, Classes of 1989 and 1990*

New Pathway Contral
Mean No. of Mean No. of E

Subscalet Score Students (SD} Seores Students {8In '
Self-rated humanistic attitudes 2

Doctor—patient relationship orientation® 7.85 55 1.11 7.35 54 1.08

Preventive orientation®* 18.74 54 2.68 18.46 54 2.40

Sacial medicine orientation® 17.87 54 3.11 17.87 54 2.58

Empathy™® 22.56 24 8.15 17.07 14 6.13

Tolerance of ambiguity® 54.45 38 9.06 48.53 15 10.09

Comfort with emotion® 586.61 38 12.01 51.87 15 10.18

Patient-centeredness™ 68.21 38 19.12 60.93 15 14.29
Observer-rated interpersonal skills

% biomedical information® 76.71 41 14.07 77.71 23 12.75

% psychosocial information® 68.32 41 26.76 58.91 23 24.99

% health behavior information® 61.38 41 33.21 39.71 23 32.88

% total information gathered® 64.81 41 18.12 58.78 23 15.33

Communication skill* 50.79 a3 10.19 40.00 13 13.99

Patient edueation™ 8.08 40 2.36 6.26 19 2.96

Empathy* 6.45 40 2.62 4.85 20 3.23

Attenticn to the patient’s perspective® 22.68 40 6.71 19.15 20 812

Therapeutic use of self* 25.53 40 5.05 22.85 20 7.55

Affective content® 1.29 35 1.35 0.46 18 0.46
Standardized-patient—rated interactional skills

Arizona Clinical Interview Rating Scale® rir g 41 10.72 72.18 23 11.17

Patient satisfaction®® 3.67 31 0.60 3.33 21 0.67

Empathy® 21.82 22 8.95 19.91 16 10.74

+All students applying to be in the New Pathway curriculum were randomly assigned to that curriculum (60 students) or to the traditional ‘
riculum (control group of 61 students). For the assessment of paychosocial skills and attitudes shown in the table, the authors used a sign test 1
determine the likelihood that the New Pathway students would seore higher than the controls on 19 of 20 items by chance, finding p < 00%

Estimates for the power of the measures varied from a low of .31 for the lowest response set to a high of .73 for the highest. Half of the items fell

between .41 and .46.

+A superseript number following a subscale is a citation to literature listed in the references at the end of this article; an asterisk indicates £

subseale is from a measure developed by the authors, the New Pathway interview-rating form.

ing in the preclinical years. This self-
Teport questionnaire uses 115 Likert-
scale, open-ended, fill-in, and rank-or-
der items to examine learning
behavior, the naturé of the learning
experience, and epistemological be-
liefs. Survey questions were developed
from student and faculty interviews
about learning behavior, observations
of students in different learning set-
tings, and review of theoretical and ex-
perimental studies.®-% Results are
summarized in three scales that mea-
sure the roles of memorization, con-
ceptualization, and reflection in stu-
dent learning (Cronbach’s alphas for
reliability of the scales were .82, .79,
and .76, respectively). - : s

The survey was distributed to stu-

986

dents in the last semester of their sec-
ond year. The NP group scored higher
than the controls on the scale measur-
ing use of reflection (£=4.04, p <.001,
n = 68) and lower on the scale measur-
ing use of memorization {t=—2.54,
p=.01, n=68). In response to two spe-
cific items, the NP students also re-
ported less cramming during the final
weeks of a course (=—4.93, p<.001,
n =69} and a higher proportion of ma-
terial remembered three months after
completion of a course =162, p=
.10, n =69).

Student experiences. We assessed
the personal experiences and reactions
of students to the two preclinical cur-
ricula with surveys and interviews.
On the Learning Environment Sur-

~high by both groups after year tw(

vey™ given at the start of school, the
NP students scored significantl

higher than the controls in their rég
ported preferences for faculty supporf
and educational innovation and sig]
nificantly lower in their need for clag
ity (Table 3}. At the end of the secong
vear, the NP students saw themselveg
as having significantly greater auton
omy, more innovation and invelve
ment, and less clarity about thej
work than the controls. Work pres
sure, experienced as significan(
ly higher by the NP students at thg
end of year one (not shown :iE
the table), was perceived as eq

Qualitative data from 'semigtrig
tured interviews at the end oﬁt.h !
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ond year indicated that the NP stu- -] s &2 38238883888 E
dents felt more responsible for their 3 T 1
own educational experiences. They = Zo greoooga ‘3
were also more anxious and frustrated E = G o NSNS SmS e B
than their control colleagues, particu- s : B ¥
larly over intratutorial conflicts and B oo asoonsaac] °
whgt and how much to study This 2 Q 23 SBRJRRE S e g
- . . . (2] = =+ o o o o -
finding was confirmed in gquestion- @ = R ‘f__
naires administered near graduation k] Bl e . g
that asked students retrospectively to gl E| °8 < MWL BLeY| 5
choose key words that described their I ; S| 2F| 29 U S 3
preclinical curricula. “Stressful, engag- :2 2 # £
ing, and difficult” were descriptors = 2 se| 9 exTzeggeg &
cited statistically more frequently (us- 2 - 28 == S aama e _%
ing the chisquare statistic, p<.05, i & T e i
n = 52) by the NP students as opposed E, gl BE £2354%388%% t .
to “nonrelevant, passive, and boring” ~ 2 4 mw slelelalslatalstel BR
by the controls. The same instrument 2a@ §‘ =
showed that the NP students were f -} |y 2 E =
more than three times as likely as the I g = §§ =8 RNERREREE| 7 %
controls to cite a close relationship B ] Bl Tw a2
with faculty members during their ] £ swl  m 2
preclimical years. -E‘;-,' 5 =2 283358888 © 2
2 2D it - R H
SCU n A g g
SR g o 8% wugzgzisss| f o;
The students in Harvards new cur- "E = =2 WARGF- O s 2
riculum gnfierwent a markedly d-lﬂ'er- o P 2 - = g “ S 2 b 2 g : = 2
ent preclinical educaticnal experience 2 B9 I ! [ I 2 =
than their matched classmates in the 222 U B -
traditional program. They viewed this 2 “ _g ‘v -t NESadd g RE = 5 2
experience as relevant and stimulat- 2 = 2 ol ooddodded] 8 ¢
ing but also stressful. They reportedly E= 2 g 2
worked harder, were more involved ET =% 533
and less bored, and had greater con- gg 3| 2 zai: L8 RBREVISRSY| 833
tact with faculty than their control- &l g o Ta@ g3 2
group peers in the traditional curricu- i o Z e £T g
lum. This experience, and aspecially - E T % 5 S8 SREZ[SILE E= *E
their perceptions of it, describes an ed- Rl 2w e Crddrrddma| FEo
ucational process more likely, in our g — | B
view, to push students to their full po- =8 al 22 SINERIZLT| 2E3
tential than the traditional lecture- ] e e 2bsl abokabalotelel Eg 2
based curriculum. w0 n £% 2
The most feared outcome of the NP £ Zlwd £gd
experiment—that a self-directed cur- E E E‘ '§ =23 LRRBBEERE| &¢ c’c_;‘
riculum might fail to produce biomed- R 3| “a@ X!
ically knowledgeable students—did - z LR
not materialize. Neither were we able E § 28 SEESRER88 SEE
to demonstrate an often-cited goal of 3 Sda @ A 1)
PBL-—that PBL-curricula students F % otz
solve problems better. If such differ- A -8 8 5:115
ences occur, their demonstration may ‘:5_ - g = E. BE ;L
require larger studies, longer and - % g 258 %3 SgE
more complete follow-up, or more sen- g R p Eg&3 z £ El ESE
sitive measures of problem-solving £ ElwEs w E T2 SERRTE| 24 é‘
competence. ‘ ks o B|E88 F'Eggs-—;'gf'gﬁg =32
The NP students did manifest con- 8 55;{% Eﬂfﬁéﬁé’ﬁrﬁ& < EE
sistently better performances in psy- 1z i o . | §-.
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chosocial knowledge, skills, and atti-
tudes in the preclinical years. Much
criticism has been directed at medical
education’s damaging effects on the
doctor—-patient relationship. Our re-
sults suggest that the educational en-
vironment can have a positive influ-
ence on students’ early attitudes and
performances in this area. It will be
important to determine whether gains
such as these plateau in the clinical
vears.

Since the NP- and control-group
preferences for learning environment
already differed at the beginning of
school. we worried that randormization
had failed to generate comparable
groups. However, these differences
continued to widen over time, and
both groups initially were significantly
more positively oriented toward an ac-
tive-learning environment than were
students who had asked for the tradi-
tional curriculum (traditional =8.78,
control = 10.94, NP =14.41; ANOVA,
F=3194, p=<.05, n=253). This sug-
gested a more likely explanation—
that students, in an effort to reduce
cognitive dissonance,*® adapt their
learning preferences quickly to reflect
the style of the curriculum to which
they are assigned.

The self-directed curriculum gener-
ated anxiety about what and how
much to study and created some un-
comfortable small-group dynamics.
These experiences are similar to chal-
lenges that successful clinicians must
overcome during their professional
socialization. Uncomfortable though
these experiences may be, students
exposed to them during medical school
may arguably be better prepared
for life-long learning and the strains
of teamwork. Nevertheless, schools
might anticipate and help students
through this difficulty.

As with any curriculum evaluation,
methodologic pitfalls confronted our
study. First, the exact nature of the in-
tervention in any major curriculum
change is complex and may include
unplanned noncurricular effects such
as being groundbreakers and receiving
greater attention. Second, we faced
problems that could have introduced
bias into our measurement; among the
most important of these were self-se-

988

lection bias and variable student par-
ticipation in the evaluation measures.
Third, a number of factors reduced the
likelihood that students exposed to the
two curricula would show significant
differences; these included the rela-
tively small samples, the uniformly
high academic excellence of the stu-
dents, the high overlap of overall edu-
cational goals of the two curricula, and
the comparable experiences and so-
cializing influences in the clinical
vears. Finally, we had limited choices
of validated instruments to measure
educational processes and outcomes.
We were able to address some but not
all of these problems in our study de-
sign.

We reduced selection bias by ran-
domly assigning interested students to
experimental and control groups. Our
data from all students confirmed the
importance of minimizing self-selec-
tion bias. The NP applicants (includ-
ing the control-group students as well
as those assigned to the NP) had
higher premedical grade-point aver-
ages and aptitude test scores than
those who did not apply. And differ-
ences between the NP students and
those students who, from the outset,
chose to remain in the traditional pro-
gram were almost always substan-
tially more dramatic than the differ-
ences between the NP students and
the controls. Based on our data, ran-
domized controlled trials (RCTs) are
essential in evaluating curriculum ef-
fects, but they are rarely done.
Although designed as an RCT, thlS
study failed to meet strict standards*!
on some measures because of low stu-
dent participation. Despite this
methodologic vulnerability, the study
reduces selection bias more than any
other curriculum evaluation that we
were able to find in the literature.

Because we were unable to require
participation, low student participa-
tion proved a problem for some of our
measures, particularly those of psy-
chosocial performance. If low-perform-
ing control and high-performing
NP students had taken part, this
might have produced differences fa-
voring the NP. There was some sug-
gestion, based on the behavioral sci-
ence subtest of the NBME Part I

examination (but not other measures)
that this occurred. We cannot exclude
the possibility that biased participa-
tion contributed to the demonstrated
difference in psychosecial skills. §
We attempted to reduce the effect of
weak instruments by employing mul-
tiple otitcome measures and methods
of data collection. In general, our ma-
jor conclusions are bolstered by the
convergence of findings from more
than one type of measure at more
than one time. 1
Finally, we note that we did not for-
mally or systematically assess the
opinions of our faculty about the new
eurriculum, although faculty members
can be valuable judges of the results of
educational innovations. In the years
since the NP began, the Harvard cur
riculum has progressively shifted to &
more student-directed, problem-based]
format. A number of course leader
and department chairmen, though b;
no means all, have changed from skep-
tics to enthusiastic supporters. Our
faculty’s reaction to this innovation
provides indirect support for some of
the positive outcomes demonstrated '_
this study.
Putting these evaluation findings to
gether, we believe the NP curriculum
led to a positive, but instructivel
stressful, educational experience; did
no demonstrable harm; possibly en:
hanced humanism in the first tw
years; and fostered students’ develo
ment of self-directed learning skills
The experience of the NP program a
Harvard should encourage trials of %

*E

similar methods at other schools.

Grant suppart for this project was provided by,
the Fund for the Improvement of Postsec-
ondary Education, U.8. Department of Edu—*i
cation, Grant GO08730472. Additional funding
was provided by the Kaiser Family Founda—j
tion, and the Harvard Community Health
Plan Foundation, and the Harvard Medical
School’s Office of Educational Development. 1

The authors are grateful to the Harvard med-
ical students in the classes of 1989 and 1330
who participated in this study. They thank,
Jerome J. Schultz, PhD, for his’ B.n.a.lyms of
patient—student interviews and Brycs Tem-
pleton, MD, for prmndmg the ISIE m&p/;ﬁp




=]

w

=

o

&

10

1

13

14,

15.

VOLUME 69 = NUMBER 12 = DECEMBER 1994

Lo

References

. Flexner, A. Mvdical Education in the United

States and Canada. A Report to the
Carneygie Foundation for the Advancement
of Teaching. Bulletin No. 4. Boston, Massa-
chusetts: Updyke, 1910,

Rappleye. W. C. (Director). Medical Educa-
tion: Final Report of the Commission on
Medical Education. New York: Association of
American Medical Colieges, 19:32.

Muller, 8. (Chairman}. Physicians for the
Twenty-First Century. Report of the Project
Panel on the General Professional Education
of the Physician and College Preparation for
Mudicine. . Med. Educ. 58, Part 2
(November 1984,

Tosteson, D. C. Science, Medicine, and
Education. J. Med. Educ. 561198118~ 15.
Emerson, C. An Gverview of Reform Initia-
tives in Medical Education: 1906 through
1592, JAMA 268:19921:1141-1143.
Williams, G. Western Reserve’s Experiment in
Medical Educotion and its Outcome. New
York: Oxford University Press, 1980.

7. Neufeld, V. R, Woodward, C. A, and

MacLeod, 8 M. The McMaster MD Pro-
gram: A Case Study of Renewal in Medical
Education. Acad. Med. 64119891:423-432.
Glick, 8., Naggan, L., and Prywes, M, eds.
The Beer Sheva Experiment: An Interim
Ascessment.  fer, o Med  Sei. 23
98715173,

Kaufman, A, et al. The New Mexico
Experiment: Educational Innovation and
Institutional Change.  Aced. Med.
64/ 1989):285-294.

Dimond. E. G. The VMKC Medical
Education Experiment: An Alternative Path-
way  to Physicianhood. JAMA 260
(19881056358,

Priedman, C. P, et al. Charting the Winds of
Change: Evaluating Innovative Medical
Curricula. Acad. Med. 65(19901:8-14.

. Tosteson, D. C. New Pathways in General

Medieal Education. N. Engf. J. Med. 322
(19901234 -238.

Office of Fducational Development. The
New Pathway to General Medical Edueation
at Harvard University. Teach. Learn. Med.
101889):6-12,

Schmidt, H. G. Problem-based Learning:
Rationale and Description. Med. Educ.
17(1983):11-18.

Branch, W. T, Arky. R. A, Woo, B, et al.
Teaching Medicine as & Human Expertence:
A Patient-Doctor Relationship Course for

1

17.

18.

2

21.

22,

1)

23

24,

25.

2

27.

=3

-

<

&

Faculty and First Year Medical Students.
Ann. Intern. Med. 114(19911:482 - 489,
Albanese, M. A, and Mitchell, 8. Problem-
based Learning: A Review of the Literature
on Its Outcomes and Implementation
Issues. Arad. Med. 68(1993):5281.
Barrows, H. S, and Tambiyn, R. Problem-
Based Learning: An Approach to Medical
Education. New York: Springer Publishing,
1980,

Schmidt, H. G, Dauphinee, W D., and
Patel, V. L. Comparing the Effects of
Problem-Based and Conventional Currieula
in an International Sample. JJ. Med. Educ.
62(19872:305-315.

. Norman, G. R. Problem-solving Skills,

Solving Problems, and Problem-based
Learning. Med. Educ. 22{1988)279-286.
Cohen, J. Statistical Power Anaiysis for the
Behavioral Sciences, Hillsdale, New Jersey:
Lawrence Erlbaum Associates. 1988,
Norman, G. R.. Brooks, L. R., and Allen, S.
W. Recall by Expert Medical Practitioners
and Novices as a Record of Processing
Attention. . Exp. Psychol: Learn. Mem.
Cognit. 130198321166 -1174

Williams, R. G., Vu, N. V., Barrows, H. S.,
and Herhulst, $. T. The Clinical Reasoning
Test: An Objectively Scorahle Measure of
Clinical Reasoning. In: Newer Developments
i Assessing Clinical Competence, I R. Hart,
R. M. Harden, and H. G. Waiton, eds., pp.
433-439. Ottawa, Ontarip, Canada: Heal
Publications Ltd, 1986.

Case, 5. M., Swanson, D. B, and Stillman,
P L Evaluating Diagnostic Pattern
Recognition: the Psychometric Chargcteris-
tics of a New Item Format. In Proceedings
of the Tweniy-Seventh Annual Conference
on  Research in Medical Education, D.
Dabney, compiler, pp. 3-8. Washingten,
DL Association of American Medical
Colleges, 1988.

Parlow, J., and Rothman, A. [. ATSIM: A
Scale to Measure Attitudes toward Psy-
chosocial Factors in Health Care. J. Med
Educ, 4911974385 -386.

Block, 5. D. A Medical Education Q-sort:
Applications in Medical Education Research.
Acad. Med. 89(1954):343~345.

Stillman, P. L., Sabers, D. L., and Redfield,
D. L. The Use of Paraprofessionals to
Teach Interviewing Skills. Pedintries 57
{1976).769-T774.

Templeton, B, and MacDonald, M. Use of
Interaction Analysis in Assessing Physician
Trainee Interpersonal Skills. In: Evafuation

28,

25.

30,

31

32,

33.

34.

35,

36.

a7.

38

39.

40.

41.

of Noneognitive Skills end Clinical Perfor-
mance, J. 3. Lloyd, ed., pp. 155-187.
Chicago, [ltinois: American Board of Medical
Specialties, 1982,

Barrett-lennard, G. T. Dimensions of
Therapist Response as Causal Factors in
Therapeutic Change. Psychol. Monogr. 76,
no. 43(1962):1- 32, 1962,

Stone, H., Meyer, T. C., and Schilling, R.
Alternative  Medical School Curriculum
Design: The Independent Study Program.
Medical Teacher 13(1991):149-156.

Mitchell, R. The Development of the
Cognitive Behavior Survey to Assess
Medical Student Learning. Teach. Learn.
Med. 6(1994%161-167.

Marton, F, and Saljo, R. On @ualitative
Differences in Learning: T—0COutcome and
Process. Br. JJ Educ. Psychol. 46{1976)
4-11.

Gallagher, J. The Future of Formal Thought
Research: The Study of Analogy and
Metaphor. [n: Tbpics in Cognitive Develop-
ment, Vol. 2, B. . Presseisen, D. Goldstein,
and M. H. Appel, eds., pp. 77-98. New York:
Plenum, 1978,

Kosslyn, 8. Image and Mind. Cambridge,
Massachusetts: Harvard University Press,
1980.

Entwistle, N. Styles of Learning and
Teaching. New Yorl: Wiley and Sons, 1981.
Chi, M. T, Feltovich, P J,, and Glaser, I.
Categorization and Representation of
Physics Problems by Experts and Novices.
Cogn. Scr. 5(1981:121 - 152.

Gentner, D., and Stevens, A, eds. Mental
Modeis. Hillsdale, New Jersey: Erlbaum,
1983.

Newble, D., and Gerdon, M. The Learning
Style of Medical Students, Med. Educ. 19
(198513-8.

Newble, D., and Entwistle, N. Learning
Styles and Approaches: Implications for
Medical Education. Med Educ. 20
(1986):162-175.

Maos, R., and Insel, B Prelimirary Manual
for the Work Environment Scale. Palo Alto,
California: Consulting Psychologists Press,
1974. [Adapted in 1986 by Roy E. Feldman,
PhD, for medical scheol use.]

Festinger, Leon. A Theory of Cognitive
Dissononce. Evanston, Illinois: Row Peter-
sen, 1957,

DerSimonian, R., Charette, L. J.,, McPeek,
B., and Mosteller, F. Reporting on Methods
in Clinical Trials. N. Engl. J Med 306
{1982}:1332-1337.




